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Response to Office Action Dated 8/25/2004 

AMRNDMENTS TO THE CLAIMS 

In accordance with the PTO's amendment format, a detailed listing of all 
claims has been provided. A status identifier is provided for each claim in 
parentheses following each claim number. Changes to the claims, if any, will be 
indicated by stiikethrough (for deleted text) or underlining (for added text). 

In the Claims: 

Claims 1-27 were previously pending. 
Claims 1, 10, and 19 are amended. 
Claims 7, 9 ? 16, 18, 25, 27 are cancelled. 
No new claims are added. 

Claims 1-6, 8, 10-15, 17, 19-24, 26 are currently pending. 
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1. (Currently Amended) A method comprising: 

identifying an initial set of pitch value candidates within each frame of a 
plurality of frames of received audio content utilizing a first pitch estimation 
algorithm; and 

reducing the initial set of pitch value candidates to a select set of pitch 
value candidates based, at least in part, on pitch value re-scoring utilizing a second 
pitch estimation algorithm, wherein the select set of pitch values are selected in 
substantially real-time[[,]] 

wherein identifying the initial set of pitch value candidates within each 
frame comprises: passing each frame of audio content through an average 
magnitude difference function fAMDF^: and selecting N ne ^r^m minima pitch 
values in the audio content as t he initial set of pitch value candidates: and 

wherein identifying a select set of pitch valu es comprises: generating a 
local score for each of the initial set of pitch value candida tes utilizing a 
normalis ed cross-correlation function (NCCD: and selecting M pitch value 
candidates wi th the highest local score, 

2. (Original) The method according to claim 1, further comprising: 
calculating a transition probability between at least one of the select pitch 

value candidates of adjacent frames. 

3. (Original) The method according to claim 2, further comprising: 
selecting a pitch value within each frame with the highest transition 

probability between adjacent frames as the pitch value for the frame. 

ideQheyespfe ovum 4 Application No. 09/843,212 

PAGE 6115 * RCVD AT 9/20)2004 1:12:17 PM [Eastern Daylight Time] * SVR:USPT0-EFXRM/3 * DNIS:8729306 * CSID:509 323 8979 * DURATION (mm-ss):0344 



SEP 20 2004 10:27 FR LEE - HAYES PLL 509 323 8979 TO 17038729306 P. 07/15 

S/N 09/843,212 Response to Office Action Dated 8/25/2004 



4. (Original) The method according to claim 2, wherein the transition 
probability is based, at least in part, on dynamic programming configured to 
determine a significantly best path between different pitch candidates of adjacent 
frames. 

5. (Original) The method according to claim 2, further comprising: 
smoothing a curve representing the select pitch values over a plurality of 

frames based, at least in part, on other information. 

6. (Original) The method according to claim 5, wherein other information 
includes one or more of an energy value for each frame, a zero crossing rate of the 
audio content, and/or a vocal tract spectrum of the audio content. 



7. (Canceled) 

8. (Original) The method according to claim 7, wherein N is set to 288 
pitch value candidates, selected as the initial set of pitch value candidates based, at 
least in part, on the AMDF. 



9. (Canceled) 



5 



Application No. 09/843.212 



PAGE 7(15 1 RCVD AT 9/2012004 1:12:17 PM [Eastern Daylight Time] * SVR:USPT0-EFXRM/3 * DNiS:8729306 * CSID:509 323 8979 ' DURATION (mm-s$):0344 



SEP 20 2004 10:27 FR LEE - HAYES PLL 509 323 8979 TO 17038729306 P. 08/15 

S/N 09/843,212 Response to Office Action Dated 8/25/2004 



10. (Currently Amended) The computer readable media having computer 
instructions for performing acts comprising: 

identifying an initial set of pitch value candidates within each frame of a 
plurality of frames of received audio content utilizing a first pitch estimation 
algorithm; and 

reducing the initial set of pitch value candidates to a select set of pitch 
value candidates based, at least in part, on pitch value re-scoring utilizing a second 
pitch estimation algorithm, wherein me select set of pitch values are selected in 
substantially real-time[[,]] 

wherein identifying the initial set of pitch value candidat es within each 
frame comprises: passing each frame of a udio content through an average 
magnitude difference function f AMDFV and selec ting N near-zero minima pitch 
values in the audio content as the initial set of pitch valu e candidates: and 

wherein identifying a select set of pitch values c omprises: generating a 
local score for each of the initial set of pitch vahie cand idates utilizing a 
normalized cross-correlation function (NCCP>: and selec ting M pitch value 
candidates with the highest local score . 

11. (Original) The computer readable media according to claim 10, having 
further computer instructions for performing acts comprising: 

calculating a transition probability between at least one of the select pitch 
value candidates of adjacent frames. 
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12. (Original) The computer readable media according to claim 1 1 , having 
further computer instructions for performing acts comprising: 

selecting a pitch value within each frame with the highest transition 
probability between adjacent frames as the pitch value for the frame. 

13. (Original) The computer readable media according to claim 11, 
wherein the transition probability is based, at least in part, on dynamic 
programming configured to determine a significantly best path between different 
pitch candidates of adjacent frames. 

14. (Original) The computer readable media according to claim 1 1 , having 
further computer instructions for performing acts comprising: 

smoothing a curve representing the select pitch values over a plurality of 
frames based, at least in part, on other information* 

15* (Original) The computer readable media according to claim 14, 
wherein other information includes one or more of an energy value for each frame, 
a zero crossing rate of the audio content, and/or a vocal tract spectrum of the audio 
content. 

16. (Canceled) 
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17. (Original) The computer readable media according to claim 16, 
wherein N is set to 288 pitch value candidates, selected as the initial set of pitch 
value candidates based, at least in part, on the AMDF. 

18. (Canceled) 

19. (Currently Amended) An apparatus comprising logic configured to 
receive audio content, identify an initial set of pitch value candidates within each 
frame of a plurality of frames of the received audio content utilizing a first pitch 
estimation algorithm, and reduce the initial set of pitch value candidates to a select 
set of pitch value candidates based, at least in part, on pitch value re-scoring 
utilizing a second pitch estimation algorithm, wherein the select set of pitch values 
are selected in substantially real-time[[ j] 

wherein identifying the initial set of pitch value candi date within each 
frame co mprises: passing each frame of audio content thro ugh an average 
magnitude difference function f AMDFV and selecting N near-zero minima pitch 
values in the audio content as the initial set of pitch valu e candidates: and 

wherein identifying a select set of pitch values comprises: generating_a 
local score for each of the initial set of pitch value candidates utilizing a 
normalise d cross-coTrelation function fNCCF^: and selecting M pitch value 
candidates with the highest local score . 
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20. (Original) The apparatus according to claim 19, wherein the logic is 
further configured to calculate a transition probability between at least one of the 
select pitch value candidates of adjacent frames-. 

21. (Original) The apparatus according to claim 20, wherein the logic is 
fbrther configured to select a pitch value within each frame with the highest 
transition probability between adjacent frames as the pitch value for the frame. 

22. (Original) The apparatus according to claim 20, wherein the transition 
probability is based, at least in part, on dynamic programming configured to 
determine a significantly best path between different pitch candidates of adjacent 
frames. 

23. (Original) The apparatus according to claim 20, wherein the logic is 
further configured to smoothing a curve representing the select pitch values over a 
plurality of frames based, at least in part, on other information. 

24. (Original) The apparatus according to claim 23, wherein the other 
information includes one or more of an energy value for each frame, a zero 
crossing rate of the audio content, and/or a vocal tract spectrum of the audio 
content. 

25. (Canceled) 
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26. (Original) The apparatus according to claim 25, wherein N is set to 
288 pitch value candidates, selected as the initial set of pitch value candidates 
based, at least in part, on the AMDF. 

27. (Canceled) 
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